[bookmark: _Hlk167175944][bookmark: _Hlk147942738]Lactylation-Related Gene Signatures Define Immune Heterogeneity and Provide Diagnostic Biomarkers for Periodontitis

[bookmark: _Hlk179982348]Yidan Zhu1, Xiaoxia Zhang1, Lulu Wei2, Yin Bai1, Tiantian Wang3, Ying Guo4, Miaomiao Chen1, Shasha Jia1, Xiaofeng Zhang5,*


1 Department of Stomatology, College of Medicine, Xi'an International University, Xi’an, Shaanxi, China. 
2 Department of Stomatology, Northwest University First Hospital, Xi’an, Shaanxi, China.
3 Key laboratory of Shaanxi Province for Craniofacial Precision Medicine Research, College of Stomatology, Xi’an Jiaotong University, Xi’an, Shaanxi, China.
4 Department of Psychiatry, Shaanxi Kangfu Hospital, Xi'an, Shaanxi, China.
5 Department of Stomatology, Xi’an Gaoxin Hospital, Xi’an, Shaanxi, China.

[bookmark: OLE_LINK8]* Correspondence: Xiaofeng Zhang, Department of Stomatology, Xi’an Gaoxin Hospital, No. 16 Tuanjie Road, Hi-Tech Zone, Xi’an, Shaanxi 710065, China
E-mail: zxiaofeng0610@163.com











	[bookmark: OLE_LINK13]Table S1. Characteristics of datasets analyzed in this study.

	GEO Accession
	Platform
	Tissue/Cell Type
	Diagnostic criteria
	N (cases/controls)
	Smoking status
	Sample site 
	Notes

	GSE16134
	GPL570
	Gingival tissue
	BoP + interproximal probing PD of > 3 mm + concomitant CAL of > 2 mm)
	241/69
	Non-smoker
	A minimum of two interproximal gingival papillae (range 2-4) from a maxillary posterior
	Discovery cohort

	GSE10334
	GPL570
	Gingival tissue
	BoP + interproximal probing PD of > 3 mm + concomitant CAL of > 2 mm
	183/64
	Non-smoker
	NA
	Validation cohort

	GSE244515
	GPL20795
	PBMCs
	NA
	10/11
	NA
	NA
	Single‑cell analysis

	Abbreviations: BoP, bleeding on probing; CAL, clinical attachment level; NA, not available; PD, pocket depth.





	Table S2. Characteristics of participants

	Characteristics
	Periodontitis group
	Control group
	P value

	No. of participants
	8
	8
	

	Age, year
	57.5 ± 13.1
	44.3 ± 10.4
	0.044

	BMI, kg/m2
	23.9 ± 2.2
	23.1 ± 3.2
	0.557

	Sex, n (%)
	
	
	0.302

	Male
	4 (50.0)
	2 (25.0)
	

	Female
	4 (50.0)
	6 (75.0)
	

	Educational level, n (%)
	
	
	0.584

	Less than high school
	1(12.5)
	0 (0.0)
	

	High school or equivalent
	1 (12.5)
	1 (12.5)
	

	College or above
	6 (75.0)
	7 (87.5)
	

	Smoking, n (%)
	
	
	0.590

	Yes
	3 (37.5)
	2 (25.0)
	

	No
	5 (62.5)
	6 (75.0)
	

	Alcohol consumption, n (%)
	
	
	0.303

	Yes
	4 (50.0)
	6 (75.0)
	

	No
	4 (50.0)
	2 (25.0)
	

	History of diabetes, n (%)
	
	
	0.248

	Yes
	3 (37.5)
	1 (12.5)
	

	No
	5 (62.5)
	7 (87.5)
	

	SBP, mmHg
	117.1 ± 4.9
	116.5 ± 3.9
	0.792

	DBP, mmHg
	76.1 ± 3.8
	73.5 ± 3.4
	0.171

	Periodontal parameters
	
	
	

	No. of teeth
	26.0 ± 1.3
	28.8 ± 0.8
	<0.001

	Probing PD, mm
	5.2 ± 0.3
	2.7 ± 0.2
	<0.001

	Sites with plaque, %
	78.8 ± 8.6
	17.1 ± 5.2
	<0.001

	Sites with bleeding on probing, %
	62.3 ± 11.3
	9.7 ± 3.0
	<0.001

	CAL, mm
	5.9 ± 0.6
	1.5 ± 0.3
	<0.001

	No. of sites with PD ≥ 5 mm
	20.9 ± 7.7
	0
	<0.001

	No. of sites with CAL ≥ 5 mm
	16.4 ± 7.9
	0
	<0.001

	Abbreviations: BMI, body mass index; CAL, clinical attachment level; DBP, diastolic blood pressure; PD, pocket depth; SBP, systolic blood pressure; SD, standard deviation. 
Continuous variables are presented as means ± SD and categorical variables are presented as n (%). 












Table S3. Targeted gene list of LACAGs.
	Gene

	ACAT2

	ACIN1

	ADAR

	ADNP

	AHNAK

	ALB

	ALDH1A1

	ALDOA

	ALDOB

	ALYREF

	ARGLU1

	ARID1A

	ARID3A

	ARID3B

	ARPP19

	BCLAF1

	BOLA2

	BRD4

	BTF3

	BZW1

	BZW2

	C19orf53

	CACYBP

	CALD1

	CALM1

	CALML5

	CALR

	CBR1

	CBX3

	CBX5

	CCNA2

	CCT5

	CD2BP2

	CDC5L

	CDV3

	CDV3 

	CDYL

	CEBPZ

	CFDP1

	CHD4

	CHERP

	CNN2

	CNN3

	COPS4

	CRABP2

	CSRP1

	CSRP2

	CWC15

	DDX17

	DDX18

	DDX21

	DDX39A

	DDX39B

	DDX3X

	DDX41

	DDX42

	DDX46

	DDX5

	DECR1

	DFFA

	DHRS7

	DHX16

	DHX9

	EAF1

	ECHDC1

	EDF1

	EEF1A1

	EEF1G

	EEF2

	EHMT2

	EIF3D

	EIF3J

	EIF4G1

	EIF4G2

	EIF4H

	EMG1

	ENO1

	ENSA

	FABP5

	FAM50A

	FKBP3

	FLYWCH2

	FUBP1

	G6PD

	GAPDH

	GATAD2A

	GATAD2B

	GFAP

	GIGYF2

	GTF2F1

	GTF2I

	H1-2

	H1-3

	H1-5

	H2AFV

	H2AFZ

	H2AJ

	H2AX

	H2AZ1

	H2AZ2

	H2BC13

	H2BC14

	H2BC18

	H2BC5

	H2BU1

	H3-3A

	H3C1

	H3C15

	H4C1

	HCFC1

	HDAC1

	HDAC2

	HDGF

	HDGFL2

	HEXIM1

	HIST1H1C

	HIST1H2BB

	HIST1H2BD

	HIST1H2BH

	HIST1H2BK

	HIST1H2BL

	HIST1H2BN

	HIST1H2BO

	HIST1H3A

	HIST1H4A

	HIST2H2BE

	HIST2H2BF

	HISTIH2BH

	HLTF

	HMGA1

	HMGB1

	HMGN1

	HMGN2

	HMGN3

	HMGN4

	HNRNPA1

	HNRNPC

	HNRNPD

	HNRNPF

	HNRNPH1

	HNRNPK

	HNRNPL

	HNRNPM

	HNRNPU

	HSDL2

	HSPE1

	IARS2

	IFI16

	IK

	IKZF1

	ILF2

	ILF3

	IRF2BP2

	JMJD1C

	JPT1

	JPT2

	KHDRBS1

	KHSRP

	KIF2C

	KRT1

	KRT10

	LAP3

	LCP1

	LDHB

	LEMD3

	LGALS1

	LRPPRC

	LSP1

	MAGOH

	MAGOHB

	MAP2K4

	MAPRE1

	MBD2

	MBP

	MDC1

	MKI67

	MNDA

	MPHOSPH6

	MSN

	MTA1

	MTA2

	MYH13

	NCDN

	NCL

	NEFL

	NHLRC2

	NOC3L

	NOLC1

	NONO

	NOP2

	NPM1

	NSUN2

	NUCKS1

	NUDT21

	NUDT5

	NUP133

	NUP50

	PABPC1

	PABPN1

	PAK2

	PARP1

	PCBP1

	PCBP2

	PCMT1

	PCNP

	PDAP1

	PDLIM1

	PES1

	PFKM

	PFKP

	PFN1

	PGK1

	PHC3

	PHF6

	PKM2

	POLDIP3

	PPIA

	PPIL4

	PPM1G

	PPP1CB

	PPP1CC

	PPP1R2B

	PRAM1

	PRCC

	PRDX1

	PRKDC

	PRPF6

	PSMA7

	PSMC1

	PSME3IP1

	PTBP1

	PTMA

	RACGAP1

	RALYL

	RAN

	RANBP2

	RB1

	RBM10

	RBM14

	RBM17

	RBM25

	RBM39

	RBMX

	RCC2

	RECQL

	RFC1

	RFC4

	RIMS1

	RPA1

	RPL13

	RPL14

	RPL22

	RPL24

	RPL29

	RPL5

	RPS11

	RPS23

	RPS27A

	RRP1B

	RSL1D1

	S100A11

	S100A4

	S100A6

	SAFB

	SARNP

	SATB1

	SET

	SF3A1

	SF3B1

	SFPQ

	SFPQ 

	SH3GL1

	SMAP

	SMARCA5

	SMARCC1

	SMARCC2

	SMC3

	SNRPA1

	SOD1

	SPR

	SPR14

	SRP14

	SRRM1

	SRRM2

	SSB

	STMN1

	SUB1

	SUMO2

	TCOF1

	TERF2

	THOC2

	THRAP3

	THUMPD1

	TKT

	TMA7

	TMPO

	TMSB4X

	TOP2B

	TP53

	TPM4

	TPR

	TRIM28

	TRIR

	TSSC4

	U2AF2

	U2SURP

	UBE2E1

	UBE2M

	UPF1

	VARS

	VIM

	WAS

	WBP11

	WDR33

	WIZ

	XPO5

	XRCC4

	YLPM1

	ZC3H18

	ZC3H4

	ZMYM3

	ZNF207

	ZNF280C

	ZNF706

	ZNFX1

	ZRANB2

	ZYX






